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(54) Polymeric Micelle Composition with Improved Stability 

[Abstract of Disclosure] 

The present invention relates to polymeric micelle compositions with improved 

20 stability, and more specifically to polymeric micelle compositions comprising an 
amphiphilic block copolymer of a hydrophilic block and a hydrophobic block, and a 
polylactic acid containing at least one terminal carboxyl group. The compositions of the 
present invention can form stable polymeric micelles or nanoparticles in body fluids or 
aqueous solutions. The micelles or nanoparticles formed from the compositions of the 

25 present invention have a hydrophilic outer shell and a hydrophobic inner core wherein a 
large amount of hydrophobic drug can be physically trapped. The drug containing micelles 
and nanoparticles of the present invention have a prolonged retention time in the 
bloodstream after administration, and can be utilized to make various pharmaceutical 
formulations. 
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*7flJa-*l ^-2003-0032897 

£ l£ f^sl a^^s.Ai^e)ofl^^l#el#-l-el^El-o) E .( m p E G-PLA) JL^SL* uj-^vfl 3J°H, 

£3^^ t^s] SLicnfls.Al^e|oii^^l^-e)3.-^s]^E)-olc( m pEG-PLA)4 D,L— I-e^H^s] ^h^av q.E-g. 

* £<g£] ^^^-ofl cfl*l -SjLJr o) Aj^ * 

I : 

10 : aii^s.A]l-^o)]^^i^el#-l-e|^-Efol^( m pEG-PLA) 

II : £inHl^ll-e|<Hl^^lSel€-(mPEG) 
12 : #e)^-E}olc(p LA) 

20 : D,L-#e]^-H^ M-S#<§ 

21 : D,L-#e)^-EAV 2 2 : q-^jg.^ 

ttgfil ^Ml*l .^tg 

°J^<H Jl-g-7,} nl-g Bj.*> TjO. jg., ^flajAJL "21- ttiS ^ 



^dB^<^=. 0^0} 5L-g^l# °l-g-?l ^^1^^]. ot-g-^il Al^Efl(submicronic particulate drug deli 

very system)^ "g^p-sq^ &cf. ^^r^ -H-g-^fl- ol-§-*l ^^7}- ^l^ E J(nanoparticle system) ^ JL 

(polymeric micelle system)-^ ^nfl3=o}ofl ^efl of^-o} ^ ^^s]-^ ^*]-g~g- 73 

?M?1jZ. -n-§-tr 7)#o|e^ji JiJis] ji 51 _od} e| $ A^efl o. oV^cq X*]:5|.7> 7V^-sH a£S ^ 

7l?l, S2j ^lS°fl »j}-#-g. ^^Vcf. ^^]^ o.^. oleisl Al^Efl^- ^1^2)- ^^-A^ol ^sfjl, \+-g-Aj ot^- 

^ 7}-g-^- ^ ?! ^aflvfl o| -^(bioavailability)* ^HM?!^ iUHSlJIL 

i^r^J -¥-^^-S. l-s- ^^flofl ov # ^. ^.arj-^ 0.3. tJ^H n l€"§- Tfla 

sl-fe w o V ^°l ^.J1£1aa4[EP 0 583 955 A2; JP 206,815/94]. 
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*1H ^«fl Jl&x} ^liSs] s<H(core)^) *}ZL (adriamycin) Sfe ^S^eKI (indomethacin) ^ ^ 



hell)^ ^# ^It^l* 7fl^^3^fe ii^o] o) = ^^j7 oj4. 



-n-^^-^ ^1 0 552 802 A2JL<>)M^r So)-<t^ Jl^S., ^(shell)^. ^1^^^ ^eHIU^-M-cl Aj-g-Sl-jl, SL 
<H(core)5. ^MM 7>iE^^(crosslinking)# sj-th^cLsL JL 

*sfl $ ^£1 ^1^71 ^*lHfe A-B i&^r A-B-A^2l ifL^r 1"^ 

^ l-^(crosslinker)* t^SH^ 4^2] °]£\£o) 5>}iLn), o]s. 7 >51^^- l-^»-8r Sl*lH 3-g-tb °H 7 > 



u oMt f2liiE||2 Sfe #e|oH^ ^ oj^ aV^ o]^o)?± ol-g-*} «o V ^°l iL 

5,449,5 133<fe -HMS. li A}-g-<5}iL, i^Aj JI-g-7}-^. o].^2)-e 

^ D M|0] S.^ = HlA] gc fe 4,03 ^l^l-y Oj^Ej-Al-g- 71-g-Sl-Al^ ^ ol o.^ aJ- 7 ] §e| o)-nl -a> o.£^^ ^a)H<HW 
7f^«flSlxl <$51 iiofl S^A^ £-3flSH, ^^aV-g-g- <S ^-7lfe c}-^ o] o^c}. 



^l^^^ ^1 5,429,826Jlfe ^#^^4 i^j-o] f^^o S o] =o^^ 

cf^ ^ iLJl5)-«cf. ^^^j^s., Aj- 7) tf_fe cf^ l-s. ^^^ fl o; igc}- 7H ] o}a|A} ^.£^1 

Sl-^Cf. Z15li4, ^7l n]^^ OH- ^ 9\<£<L^, 7}HL JL§-7>7l- -g-*flE]*l ^o]. ^^l^ofl 



^^1^ ^1 2001-64164^^ & #el^-EA> -^-£^71- pH ^-g-^oflAi ji^-t.} ^^t}<^ 

1: 71-g-Sl-Al^ ^ 01^ o]^]^ ^<^*V -&£(37 "C)^ ^-g-^olH ^1 Zt ^} ?>^^^1 ^^^1 

£ t^l-S-fr ^7l*V ^-g-Aj ot # ol| cflSV 7}-g-5l- ^£7]- 31, <L^^o] Jl^-^ nl^ 

^SM, A o V 7| ^l^^j l-^-^S. ^-s. ^^^.q. pH 4 olAj-o^ ^^.ono,]^ 37^.^ n]^^- igAjg}. 

7}s^a1a}. o^cf 7ll . ^v- f-^eJ-EAj. o|^^1 ji^> u] AJJ ^1|25H, 4^ ^-g-Aj ot§ 

# 71-g-Sl-Al^ ^ ol-g-^- ^^oPoflA^ -f^r^ ^>^<H ^sl-^cf. 

^- U 5 V ^^ -^3-8- 4^=^ H+-g-Aj qt ## 7] _^g}. A]?lol .^ofl^o} ofAjA^o] 0.^*}- Jl^Al- n]^ 7]]^ 

^All*j 21, a- S-Aj^ ^Aj ^-S.^ i^Aj -T-A^S) ^^iQx]} RJ, 
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^ "II $o]z±. 

21th £ t^S] 31 cf^ S-^-g- Aj- 7 ] jx^l- n]! 2:^1-5. o)^<^^l i§4 °| ^ ^°11 ^-g-Aj <*^o] i^H} ot 

't^ 21 -r ?! -2}-8- 

-g- «4 °J=*I^ « ^^fl 

?|-5^a1av ^7l» «-S-sRr Sem^V i^s}zL, sfldj Hife ^-g-^vfloilA^ ji^v "ll-g- 4 s 9X$= 

S£*V, a. Aj- 7 | js.^ i«-^f o]^o]^ jig- 7} nl| u}].!f o]) ^-g-Aj o^o] <^*1 
°1 *r £ t ^ * 3 ^ #Afl *1 I ^ 

^ t^2] -H-gr^ n ll -g-S. ui ^ M a1aV ^ 
^71* #el^SA> o]^o]^l ^ ji**} nl| i/jff Sf-tbcl-. 

^71 ^Aj -as ^1-^ t"SKA):4 i^pAj ^s.( B )ol A-B ^Eflii. °1# fft^oH, «H 

3-§- «f-3-2-3. ^-g-ofloHA^ ^Aj a-s-ol sol(core)» ^^sfJI, !(shell)-g- 
«rfe 5i<H- 1 (core-shell) ^Eflo} 2^7} n)|^- ^Aj^Vcf. 



^-71 |^(A)i #ofl ^-fe Jl^JLAl, ^])^o_s. #El^^)#el«(polyalkyleneg 

lycol) i&fe ^-H^l, l-elHl^^-S^-Cpolyvinylalcohol), #^«l^t-el^(polyvinylpyrolidone) 2£^ f-eWSL 
^6>n>o]2.(p 0 lyacrylamide) -§- «H, «V^3j5l-7fl^ a-icDfl^-Al^-el «g-^?15el#(monomethoxypolyalkyleneglyc 
ol), S.^Hl-^ A ll-el^l^^!sel€-(monoacetoxypolyethyleneglycol), #el ^1 li^-I-el-I-Cpolyethyleneglycol), 
l-5l<Hl^l^l-co-S.5.^^!#el#(polyethylene-co-propyleneglycol) ^ f-e) «1 ^l-el^(polyvinylpyrolindon 
e)^-S ol^-ol^l ^ AjB»^ ^o]cl-. 



HL*K Aj-7l ^l^Aj l-^-(A)^ ^-^>at 500-50,000 <y ^o] h}^^, c -|^ h^^^tII^ 

^-7.1-%= 1,000-20,000 olcf. 



4J-7| ° 0 l^]Aj ^ ^#^12] i^^^^-(B)^ #o)l ^A] cyro.n}, ^^)aj^o| -f^sl-JZ, ^^sflAjo) J7^5.A^ ^ 

o.s. 1- el tfl =.( polyester), l-sl < Jlsl- 0 l^&l-o]S.(polyanhydride), #elol-nli c A}-(p 0 i ya mino acid), 1-^1 0.=. 
iofliEU s.(polyorthoester) SE^ i^S.^^^ (polyphosphazine) -g- <>H, "l-^-^sMI^ f-El £j-E|o| ^( po |y| act j 
de), #ell-el#Hl-ol^-(polyglycolide), #el ?rH5.^-s.(polycaprolactone), #2! ^o)^Aj._2--£-(p 0 iy d j OX an-2- 
one), #el^-^-co-Sel#2l-ol^(poly]actic-co-glycolide), #el ^ -co-cl-ol^.A]._2_^-(p 0 i y iactic-co-di 
oxane-2-one), #el - C o-?r^^^B(polylactic-co-caprolactone) ^ 1-el s-el#?J -co-^V^^L^-S-Cpoly 
glycolic-co-caprolactone) ^S. °l-f-<>1?J H# ^ Aj^^ ^o|cf. av 7 ] -g-s. (B )o| 7 fi=L-S^>-l a| 

^715. ^1«-* ^ 5^*1, A o V 7l ^»o VA i7lfe ^-l<lV7l. H S 3|^.A]. 7 l 0HIEAV7], iEflo].^A|. 7l ^o|EAj. 7 l^ 
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^tb, l-^-(B)* ^^t? S-^V^ol 500-50,000 wV^-a|*H, c-^ a)-e>2j 1,000-20,00 

0 ^olcf. 

^-g-^ ^MH oj^^v j7u.^ n|^^ *8^*M flsM, ^71 ^f^fls] #^-(A)4 i^Aj 

B)2\ l-^-(A):i^ 1^(BH cflSfl 2:8~8:2(w/w)°H, u r 3-*l*Mlfe 4:6~7:3(w/w)°lck ?1 

HL*V, Aj- 7 ] 4r5L^ W ^S-^l SVM- ?>s^a1a}. 71 HL^ n^4^l A v} 

iJ-^lfe §1^^-Al (hydroxy), oH|s.Al(acetoxy), ^2:°^^-^ (benzoyloxy), xHl^Vt^^-^l (decanoyloxy), 

H^l(palmitoyloxy) ^ IH^M ( a ikoxy).£. o)-¥-<H^ ^ 9l<Lv\, ^}s^a}^ 7 ] EE 

^7] #^^BAV -R-5LSflfe ^-g-^ofl -g-*|)s)<H !-emj=^ 4r5L*fl MM ^fl^Kr ^£ ^ 5 

ol^<H nlil-g- ^Aj*Vcf. M-^fe <^3l = .*-g.o} 7i*)<?i ^!^# M^fe 

^5^-AlA> -g-0|-&*)^ Sl^-O] Oja^ nj^o| ^ - ^-T^O] Li-?- ^ Tfl 5] £ g-4Q D l 

€ ^ aH)7> <H^cf. o]d\} > pH 4 n )>i-g. ^Ajig. oi fe afgg ^5 500-2,500 

^-^r^°l 500t-g- *mo]ig ^6\] <£#is\ -%-*\\s\o] u]Q igAj 7V^7> £-7j-ig=oj 2 ,500 'Sl-g; S^r^ i^Aj 

01 7i;*H ^-g-^H -g-*H2:Ar o^ijq ^ &7fl £4. o] ^ *V fe]^ -ff5L*flS} ^r^=€r ^ 



i 

RO CHZ — f~ A~J"~f~ B"] — COOM 

n ra 

0 



0 

B^— II 
~ — c— o— an— 



o 

— C-0-CH2CH2CH2CH2CH2- 



0 

-C— 0— CHsCH^OOfe- °1 , 
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«M^.7], ^Q?), V$9}hL<£7], &*]£.<£7], D ,]^ 7l g:- ofl^loH, 



n£- 1-302] ^^ol^^ 
m€- 0-202] ^=r°lcf.) 

a]- o^e,^^^. 7> ^)cf. a> 7 ) ^s^-aIav ^v^^o^ tt# £^ e]f-2] 17> ^o^o] ^ o]^<* t$ 

EflS] l-£l^-E^V T°r5i^]* ^^Aj J7*fl Aj-Efl^. STflSH, ^2] ^-g-°l] ic#£lolH pH7]- f^oljajL 



*HH, 

Y'^r ^di JEfe tffl^H^, 
pfe 0-2521 *<)^°]o], 
q^r 0-252] 

<£, p+qfe 5-252] ^o]cf.) 

^-^71 ^<3] gful-o)] s>i4 olAj-o] 7 ].e^.AlA}. £fe 71-s^-a|a]. -g- £ fe j^Al 3 ui 40] #&)54-e^ ^5L3)5L 



sK v ±] 2 



R0— CHZ-H C— 0— CHXtt C~ 0— CI IY '■ 






C— 0— CHZ — COOM 



5}-«H 3 



0 

R0— PLA-C-0-W— M ' 



(Aj-71 Al^A-], 



UOll 




W-M'^_ I— (CH2 co«.) 2 
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0 

S — O — PLA C — O — Q 



o 

° (CH2) a -C00M I I > 

L£- -NRj - -0-°M, 
Rj ^ --r^ J£^r C, ~C 10 2] 

Qfe CH 3 , CH 2 CH 3 , CH 2 CH 2 CH 3 , CH 2 CH 2 CH 2 CH 3 SE^r CH 2 C 6 H 5 °H , 

afe 0-4^1 
b^- 1-103) 

^3 ji^V n]^ ^-§-£- « * #e)^-B^V -fKSlSfl^ 100 ^% 7l^*H 

^ « ^#^1 5-95 * 

l-e)^EA}- o.^] 5-95 ^%^_ o1=o]^]t^ ; 

$-5Lx]}7} 20-80 ^ %, 5? 
°<M!^ 1"^- ^f^l 20-80 ^% 

uV^zjg^lir, -R-E^l7l- 50-80 f$ %, 

°<MI^ 1-^- ^#^]7V 20-50 f-*g= % o]c).. 

Vf-g-^ ^#<H1 cfl$ 7)--g-S|-51 ^ Jl-g-*j- o]^ £^to|| o)s)l j7«^ n]^ oV^^-g- SL^f- JIS}^ nfl, 

^-S^V -fi-JE^l 50-80 ^, °<M>^ #-!=- ^f^l 20-50 ^%7\ sfcf . 

€^ 1-^- ^-#th^]s+ fe]^ -ft-t^is] ^ i^i-a- ^-g-^ P H<H) ^-g-^ °iia-a- ^^% V ^ 

o^cf. ^^sfl^j IjaV^j o.sL pH 10 °1^<HH 7 V^g-Bfl£l ES, #7| Jl-g-^ ^ i£^-§-g: pH 1~10 
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<#7] ^ 3L&7.} Tfl^ JTL-g-A} n]^<q oJ^ 3 7lfe A>-g-S^ JH-g-Aj-2} ^AfBt 3? t^^H^i -S-HSfl^ ^oM 

*a=€^ M ^^1^ S-^HHl 4^ 1~400 nm H7|S S^SRr ^o] 7>^S>J1, 4t^-l^7|S^ 5-200 nm ^ Si 

5E*h ^"71 Jl§^ n]^ 3^#o)j 0 1^-<H^1 -H^4 tfl^H vf-g-y «f#o] i^-sj ovs)-^ ^ 

i«-?Vc|-. o.s. v3r-8->a ji-g-AV nj^o^ ^^^j sojofl i-sl^ 0.5. -g-^sH 5Ufe 



^-71 \+-§-^ $M-£: S-ofl cfl*V -8-*fl£7V 50 mg/mi o]^}o] *J.oV^ > Al-f-A)l, «M1*1|, 31=--&ff-, it°J- *1S 

^©J;^, EliEitJg, o||^E4cfo|.i-, n S ^j iJ |^ | Ee)oVAl€. oHlEflolE ^)A>u))e)-^ ^-S] 



Aj. 7 l ^ Jl^^f D]^ S^#o)l vJ-g-A^ ot^-g- 7f-§-3}- A] 7 |7l -g-Oj 7 ].-^. u4._g.Aj ot-g-ol M.^ ^^} > 

^ ef* 100 ^^1 nfl*H 0.1-30 *£*&%7\ u\^?*s\z\. 
A oM « nl>S £^fi tf-g-^ ^-B-tt ^BflS AllisH ^ *M BEfe *1^ J=o)^- >= 

\+-§-^ 1^, e^-, 5]sK 4 7 o\ ^ afe nfl ^iH5L ^sn, ^<^fe ^ ^ 



°t 3«fl ^SL 7A°-S- ufEf^^^, SE^ ^?j-*l ^- i^-Af n)^ a^Vo] 



§1-71 ^AHlo)l 143-^, ^ig-S ^Al-St 1,200 ^^91 §21^0.5. 0]i=L^^j Dl^O. ^^El-^O. 25 ^Bt % 

^1 «-R-*m ^ Si^-M-, 37 'C ^-g-oJMHo] 3±W:B]&^o] iaI^V oivflofl « 0 v#£l7l Al3V*).^cl.. a&V, a 0 v 7 ) -a- 

^ ^-Af^= 5,000 >a-^<y s.^^sAis.^^^^^e]^^ ^^=4 000 ^^^0^^ ^.s. ^-^^ 

*1}3. o]^o]& Jl^-Af nl^o. sj-te]gj-^-g- 5 01^5. -g-^sl-fe % °] 7>^-sH, 37 °C ^-g-^H eJ-^o] 

H o V #^7l Al^j-g:).^ Al^-g- 6 Al^> oisjcf. ^. iJ-^cq Jf-Af^ 1,200 t^°J ^ ^-Af^ 5,000 

^^lf2|o|]^?«tB]t4 ^-a)-^ 4> 000 tf°J ^el^Efolc ^.s. ^-^th^H: 4^ 50 ^ ifsfo) ^^el 

i^-Al- n^cHlA-1^ 3l-^EL)E4-^^ 25 % V}*] ^^1^ T= Sl^- 0 !, 37 °C ^ -g- °lj o]] A] o| 2 4 A] ^o] ifl«i( fe. 5}- 
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«]^)S)-7fl S\JL, ^-g-^oflAi Jl^Af nj^o, o>^^^ <§a^ jl-g^V nl^o] ^-g-oflofl^ o|^^ Jg-*)oj ig^Aj-Efl a ^ 
n]^ m^ofl i}^^ Vf-g-^ fl-fMl^lfe ^Jol 7>^*M'LV i n^o} ^ofl #^5>fe ?}E.^*\ 



sna, M ?^^] < y 5,000 a^^l#eio)i^ia#Hl§4 ^>^= 4 ,ooo t*°J 

E}o]c ^ ^f^flfe i^Aj ^o] SJ 8 40 % ^Hol7l nfl-g-oll \4--g-Aj ^ ^--fi-c^l <^ 

^4. ^teW, ^]^Aj ^a.oi wH-g-A^ ^7} #el^s^> Ji-&^ ^HS^Rr ^#71 
3 ^t^l <£o]a} o_V^*V ^Efl* 

A oM2f ^ ^ "a "s" ^7) ^ J1^-7V» « ^2:51-^, \+-g-Aj ^Jg. c}^ ^-g-°JH 



«I3 ^7l #e1^-ea> *-s.*H, <£€^ M ^ Vi-g-^ 6 M1#, °H^:#, "im*, oHis-a- 

^« -g-°Hl *r<«H -g-^-i- ^l^vi cf-g-, °. 71-g-nfl* ^tI^ji, \f-g-A3 o^i-jq- i^vq 5<a«- ^^-1-* *fla 

W. ^oM pH 4-8 <>} ^r-g-^# 7>erl-JZ, 0-80 °C°)H vJ-g-^ ^# -^tJ" ^r-g-^j^- ^1^^ 



oHls^v, tjiioMioW°|£, N-^mq*^^, §<H1 >$*n -B-71-g-nfl ^.^a-i 

-g-^* ^>-g-*l-7] Al^oll ^-j^. ^s).^ Al^j ^ Jl-g-71- n]^ ^-g-°»J^. ^ Slcf. 

^l^^l 1-11 1-el^-SAj- -^-£^lsl *»-^ 

Jl^-71-fe 2-sl^^-Al ^1-a.^-AlA]. ^-£.^11- #nflojol 7^( 100 - 200°C ) ^ ^"^H 100 -0.1 minHg) i^sHM 6-2 
4 Al^- «]--§- a1?J ^ a^IsH ^l2:*l-^cl-. 

< *H2l°*] 1> D,L-1-^ ^-SAl(PLA-COOH) ^ 1 

D,L-^eaV ioo g-t- 250 mi 9] av^. HfcJ- s^-^^ofl ^ jt mul-711- aJ-^|*V * 80 °C3- 7f<i*l 7l# #^-°flAi 
71-^ ^ °l-i3l5llolElS. 25 nimHg^. ^sl^Al i a]^V %.oy ^X\^ ^o_£_ ^^}^ ^r^t X}^*}^. 

150 °Q3- ^^17U, <£^% 25 mraHg-sL 7 a Voj-^ ^.^oflA^ 6 a]Q «l-g-Al7j * «l-g-^ 
"J-g-l-ofl 1 f Si #^f-=r-g: 7Vsfal i^-7f» A i#s ^ cf _ 
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*V* 1 f^ofl 4*1 ^4iL|Ef|. 7 }sM <r*°-^ pH 7> 6~8°1 £)>» *M JZ&^f* * 

'^134. »H tl -8-«flsl^l Sfe :a«-*m €43 £-3 SEfc ^3 ^ o.s *fl7l45S4. 

IN 4*1 ^r-g-^-g- PH2S S-g-*}* ^r-g-^MH ^#^1^4. 

f^^s 2 «i c-i 4* &s)*H tf-Q-sHH °tl* ^*H(D,L-#ems>tf-, 78 g> -s-g. 7 

8 %)» £534. ^j-g- H-NMR i^S^l ^S}$3°-0}, 540 t€°l$}4. 

< 2~4> D,L-#el^-H^(PLA-C00H) ^ 2-4 

U J**H, SH-^m-i: 5>7l a 14 ^-o] S^sV 3}-^ ^sqsl-Jl, ^-71 ^lS^l 14 *<3$ u o v, 3* D, 

^-71 ^|2o| i~4°tH D,L-f2]^2l ^sg-g £-4^ ^ ^s-I-fr s}7| a loll 44*41534. 



[£ 1] 





£*g-£CO 




^(■Hg) 




«rW%) ! 


1 


150 


6 


25 


540 


78 | 


2 


160 


12 


10 


1140 


83 : 


3 


160 


24 


10 


1550 


84 1 


4 


160 


24 


5 ! 


2100 


87 



* ^1- = (^ < H^ j!*^AM-*€ S.±.*\) x 100 



< ^|2:ofl 5> D.L-^-H^ #e|#^ ^^(PLGA-COOH) ^ 1 

D,L-^M 55 g(0.6 mole)4 #e]#A> 45 g(0.6 mole)* ^1 250 mi9) 3^- 4^ f5}i3«| ^SL, «}* -8r 
S.» 150 <**Al*l 3L, ^-fr 10 mmHgS a^oflH 12 a]^V al-g-Al^l ^-g- afl^Sj-jL, #7l ^ioj] 

^* ^45S4. 

< 6> D.L-^-H^ #e)#-tl2l ^f^*fl(PLGA-C00H) fM3 2 

D.L-^-B^J- 73 g(0.8 mole)4 27 g(0.35 mole)* 250 me4 3-=p- *e 44 *4^H°fl ^Jl, «]* 

160 °C5. -y-^Al 7) Jl, ^-g- 10 mmHg^. 2i#«\]*] 12 a>-§-A]?l ^-g- ^144jl, aJ-7] X)a&<4 1^ 

< *||2:«fl 7> D.L-^-eaVj). ^^2] ^^(PLGA-COOH) 3 

D,L-^-eav 91 g (i.o mole) 4 ^e]*^ 9 g(0.12 mole)* 250 m£4 3^ ^ 44 #4^H°1| ^JL, «}* * 
£.» 160 °C3. ^Al7lJl, <y-^* 10 mmHgS. S?H14 12 a]?_V uV-g-A]^ <#7] 4^d\) 11+ 

W o^* ^^5^4. 

< ^l^^l 8> D.L-^-BAl-3}- #e)#-t>^ ^-^th^KPLGA-COOH) th^ 4 

D.L-^-^Al 73 g( 0 .8 mole) 4 #e]#<4- 27 g(0.35 mole)* 250 n£2] 3^ f-e Hf^ fel-iHi ^ 31, «V* 

180 °CS. ^A]7lJl, <y-sj* 5 mmHgS ^^oflA^ 24 Aj^V hV*^^ A o v 7l 12]- -g- 

^71 ^l^oll 5~8^lAi ^->geV *^^^]# sl-71 a 2ofl ufEl-vHSicl-. 
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IS. 2] 



*■ 








t_ -i vffliflng,/ 


o IT TC^T olet; 


nr -i /oj 






5 


50/50 


52/48 


150 


12 


10 


920 


63 


6 


70/30 


67/33 


160 


12 


10 


1040 


65 


7 


90/10 


91/9 


160 


12 


10 


1180 


68 


8 


70/30 


71/29 


180 


24 


5 


1650 


73 



< 9> ^•^^KPLMA-COOHJS] ^Aj 



D.L-^-BaJ- 75 g(0.83 mole)^ D.L-^t^'t}- 25 g(0.16 mole)-°r 250 mH2\ 3^ -f-e wfc+ J&ej-^^o]] 
«>-§- 180 'C3. ^a] 7 | JL, 10-20 mmHgS a^ofl^ 5 AjTj- «V-§-a1?J 7j-g- ^|Sja)-ji, Aj- 7 ] 7)] 

£i 14 -§-«13: ^.fr ^*9*H D,L-^i2f -St^Aj-o] ^f^Sfl 54 g(^» 54 %)-g- ^SJcf. ^Aj-§-o} D,L- 
^•H^Jr/^-'i^^ #ti)fe 85/15ol^c)-. :n.£-7.}2] ^5 -g-*}^ 1 H-NMR 1096 

< ^12:^ 10> <>M1^- A 1 D,L-#e)^-EA]. (AcO-PLA-COOH) Wr^ 

-^-71 X| i 6(| 2«1M ^-Aj^ D L-^ej^-E^^ig^ £-7>^ 1140 t*) 50 g-8: °J3}- <>HIS-t} 20 miQ 250 rag 
3i^-7H- -g-elsM ^4*3. 2«i 4-8-, ^ °Hm°fl ^o.s, -¥-*r 3H+ n>ntii^^. 7 >«M -4^°] ^ 

^Sl-cxj nj-ZLtll^ Xl74S>Jl, ^ ^7}sL oMff afl^SM o^S-aI D ,L-#e) 

^-EAV( 46 g> ^s-g. 92 %)-g- oj^cf. 1 H-NMR ^ 2.02 ppm^ ^<|3 ^35 ^H1^] 7 1» 3^ ^ ^ £1534. 

< 11> ^]£°J^-Al D)L _ae)54-EAj. -prt^s) (PalmO-PLA-COOH) ^ 



afl2.cfl *[4j*V D,L-#&1^-B<lV(^^5 &*>3= 1140 20 g-g- 250 ml -g-e 43" ^-H 1 

20°C 7|l-2:(oil bath)<HH ^-g-# J&^l 7fi745j-$i4. 7)#££ 50°CS. ifls] Jl oHl* 50 m l» 

^7fsH ^l^l-l- o+^^l ^-°lcf. <*|7H1 5 m l^ ^7)-S>^ «>-§-^r£* 50°C-S. gfJl ^^^-^7l^Ai 1 

oarv «v-8-Ai5a4. i^i *^fl«i-fe ^l^^-^-a- 3)-^ sjavo.5. ^ 



&^*}°] ^^3- 2«i ^HI^'Hl ^r°l31, %aV nVzLMl^# 7fsf^ 1+^=^ ^ 

-tl- -R--£^l(19.1 g, ^^-1- 96 %)-§- ^Sicf. 1 H-NMR ^ ^4, 0.88, 1.3, 2.38 ppm^ 31^5. ^•nlg.Qj 7 j 1 . ^.oj 

Xl^c4l 12-22 -B-^jo] ?}sslx\*Y oj 

^V7 s v # ^ <a 7l ^-g-ojj^ «V-§-a1^ Xl^sf^cf. 
< 12> M-^# < S(PLA-COONa)^ ^Aj 1 
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■-#7) 1<*1M D,L-#^^S^(^3j5- 540 ^)-g- oMl€-°ll ^r?l ^ *e 1^31 ^Jl, 

SaV7ll- * Aj--g-o||Ai ^o)f | e>Aj. ufe-g- ^ OJ j (lN) ^. 7>s]-^ f^A^t}. 

±%2\ °M11- -g- 0 -^* Sl^tt ^ pH7f 7 ?1 3* ^ -¥-^r ^Hl^-fr 7}*}^ ^ 

$ ^£-g- *fl?RV ^^Sfjl, -g-nfl ^t7lS. oMI^-i- ^IM^U ^J]o) ji^s. ojo}c| ojl- CfA) JjL^ 

^Bf-'gC^l- 96 %)# <a^cf. 

< $3L<4l 13> ^el^H^ ^(PLA-COONa)^ ^-Aj 2 

Aj-7l ^ofl 2°1H D,L-#e]^i=^V(^ig^ ^V^= 1140 ii"*)^ ^M-S* ^-g^-fr A}-g-S}±r 3}* 

2L, ^7} ?]}^o\] 12<4 #e^^EAV <3(^-& 95 %)-g- ^^\^XA. 

< 14> D,L-#^^-H^ <g(AcO-PLA-C00Na)^ ^ 

Aj-7l 10°))^ D,L-#^^-S^>(^^5 1140 S-tWSf ^r-g-^^r Al-g-Sfe 

^WKn, aj 7 ] ^ls^i i2s+ #<^*i ^-g- ^sjsH °H1-SM D,L-#e)^-EAV q-e^ <g(^i- 95 %)* ^ 

< 15> ^-nl^Qj^Aj DiL -t2]tE^ ^H#<3(Palm0-PLA-C00Na)s) ^-Aj 

-#7] ^ofl 11o|a) ^aJ*> ^uIS^^-a] D,L-#^^EA>(^3j 5 ^j.^ luotB)^- o^|f ^-g-oj) (28.6 v/v%) 
(lN)-g- 3*^*1 7}*}^ ^SM^cf. 

.g-ojj.g. 3^ tj.^ sl^tl P H7> 7°J ^-fr ^ ^, o>zit1l^ 7>Sl-^ 

=r^# ^l7l*V cj~g- ^SKs, -g-ufl f^Jl ^Hl# ^-g- ojj.fi. 2,^^37 s)aj]o] a^q. o]l- cfA] o}^) 

Al D,L-#^^B^> mf^(^t 96 <a^cf. 

< i 6 > l-el^-EA]- ^ <g(PLA-C00K)2l ^ 

AJ-71 ^| 2:^)1 3<H1a^ ^-Aj^. D.L-t-emJ^K^-^ 1550 ^-g- 0 ^* AV-g-s)-^ ^J* 7|| £•! 

< ^lli^l 17> #e]^-SAi >-fj=l- «g(PLA-C00Na)2l ^-Aj 3 

AJ-71 ^12^1 4°l)Ai ^-Aj^. [(^-^.^^^(^ig^. ^-^(.ei 2100 ^S)* A>-g-5fe ^J^: ^i^sl-Jl, Aj-71 125+ 
h cK]-8t ^r^S^ #^bJ-ea|- ulE f <g(^l- 95 %)* ^Ajs^cf. 

< ^l^ol] 18> Se^S^^ ^^^-^12] M-Sfl- ^(PLGA-COONa)^ ^-Aj 1 

AJ-71 ^flaioil 5»IH ^-AJ*} D.L-^SW ^^^^(-r^? 920 ^i4B#. ^-g-?»^- A>-g-s> 

^ ^l^SU, Aj-7) 1221- ^-^^ «J-^* ^r^s)-^ D,L-^ea}j4 ^^s-AVoj ^l-^)^ ^Ef «(^s-fl- 

98 %)* ^-Aj5j.«cl-. 

< ^l^oll 19> D,L-^ea}4 §el*^2l ^^*1^112] q-E^- <g(PLGA-C00Na)2] ^-Aj 2 

Aj7l ^12: of) 6°flAi ^-Aj^V D.L-^-BAj-21- #e|#A> §-7l^= 1040 Al-g-S^ ^2] 5^, 

A o v 7) ^l^oll 122)- «J«S^- ^^Sloj D.L-^EAl-q ^qsAj-oj ^^^-^q LfEf <3(^4=-f- 93 %)% ig^ q 
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< 20> D.L-^S-i^ S-el#<+Sl ^^-sflsj <§(PLGA-COOK)s) ^ 

'4M 7ofl>H D.L-^-BW ^^1(^5 ^J-^ 1180 <t€-)^ ^-g-ojj^ A]--g-sf 

^-8: ^1^]*>J1, #7l Tfl^l 12S+ ^■■y*}- fJ-^-i- ^*SS|-^ D,L-^B^ S^S^-a] z}-# <3(^# 
92 %)-§- ^^a^ 

< *HS<"H 21> D.L-^-H-tl-sl- #el§#£l ^f^flsl i4H# ^ (PLGA-COONa)S] ^ 3 

#71 *1]2:aj] g^Ai D.L-^-SW ^^1(^5 *7)-^ 1650 A>-g-s}-^ ^-g- ^1^|S>J1, 

#7l 12^4 -S-^tl- ^-fr ^r*3*H D,L-^"S^ #sl#AVsl ^§^lsl u)-h# 98 %)-§- 

< 22> D,L-S}-ea]-4 nj-^Aj-o] ^f^lsl q-e <*(PLMA-C00Na)£) ^ 

#71 ^2:4) 94H D,L-^"H#4 ^cfl^A]-^ ^^^1 (^sj-g- g.*).^ 1096 ^-g-^fe ^-fr afl^^-H, 

#7l ^l^oil 1221- «^2l jssfl #Efl2l D,L-^-S#^l- ^-teJ^ H-H-fr^ (^1- 

96 %)•& <2&4. 

#7l ^l^o)l 12~22<^H #s1=J-ea|- °-3E^2l ?1-s^.a1a]- <*-g- *}7l a 3°fl ufEl-iflojcf. 



[S. 3] 







^71 


^# J 






12 


PLA-COOH(540) 


NaHC0 3 


PLA-COONa 


540 


96 


13 


PLA-COOHU140) 


Na 2 C0 3 


PLA-COONa 


1140 


95 


14 


AcO-PLA-COOH(lHO) 


Na 2 C0 3 


AcO-PLA-COONa 


1140 


95 


15 


Palmitoyl0-PLA-COOH(1140) 


NaHC0 3 


PalmitoylO-PLA-COONa 


1140 


96 


16 


PLA-COOH(1550) 


KHC0 3 


PLA-C00K 


1550 


98 


17 


PLA-COOH(2100) 


NaHC0 3 


PLA-COONa 


2100 


95 


18 


PLGA-COOH(920) 


Na 2 C0 3 


PLGA-COONa 


920 


98 


19 


PLGA-COOH(1040) 


NaHC0 3 


PLGA-COONa 


1040 


93 


20 


PLGA-COOH(1180) 


K 2 C0 3 


PLGA-C00K 


1180 


92 


21 


PLGA-COOH(1650) 


NaHC0 3 


PLGA-COONa 


1650 


98 


22 


PLMA-COOH(1096) 


NaHC0 3 


PLMA-COONa 


1096 


96 



^lli^l 23-29 ^Aj l-s.(A)2l- m(B)2] A — B^j M ^tM) ^ 



< *)l^°il 23> £i^41^-A]^Eloll^^^e)^— #Bl^-El-ols.( m PEG-PLA) ^ ^f^afl ^(A-B^) 

S.^^|-S-A|-g-2lo 1 Hg^^ a j3.(-3j^- v^ysf 2 000 ^-s.) 5.0 g-g; 2 ^ 100 ml f?4^ i?}^3-°\\ ^ #"£(1 
mnHg)*HM 3-4 130 "CS. 7V<SsM *i°.s.e}+3L ^ t ^a^ ^±3. f^sj-Jl, 

^a> 7 |1- ol-g-sl-a] a]-§- ^nflol ^Eflom^ -fi-i=o)j o] e (Sn(Oct) 2 )t- D,L-^B4/°1 J= 2) 0.1 f^%(10.13 mg, 25 mm 
6l).sL 7}t\SL , 30-fr S«V*1 ^ 130 °C°)H l Al^l ^-o> #° H v (linniHg)S ).^ #"11» -§-SflAl^ -g-nl|(s.= og )# ^ 
^^1^ Wol= 10.13 g-g- 7j-*V ^, 130 °C°1lAi 18 7V<a5j-^cl-. -*§a^ ^L^-^Vl- oll^^l ^^.el-olc^l 

-g-SflA]7j * Cj.Hl^ollEflH.Hl 7(-sl-0=) Jl^l- ^^Al^Cf. <gol^j Jl§Af# Al^^^^Ai 48 Al 7_V #2.7>}<*C±. 

#71 d)1^- Ajl-el ofl ^^l#El#-l-Ele4-El-ol£. (m p EG _p LA) o 1 ^jgg. «-^^=o. 2,000-1,765 ^olojc}-. a*V, 
1 H-NMR-g- ^l-g-sH A-B^«?J# ° s v ^ xlSicl-. 

< ^l^ofl 24 > a.t°)l^-A]lElcH]^^ # ^ # _ie]3j.^ol s .( m p E G-PLA) 1-^- ^^^h^l ^th(A-B^) 
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S-^oll^-^l-^^^^l^^^C^r^^. £-7.}*$ 2,000 iM-) 5.0 g-g- 2 =?■ 100 mi #^H<H1 ^-oj- (1 

mniHg)SHl^ 3-4 a)^> -g-ol 130 ICS. 7V^«H ^^4. ^-§-#^3 ifl«- ^i£A]?J f^*J-jL, 

'^l-7l«- °l-8-*H #d1)o] iEflolui^ ^-£oflolE( Sn (Oct) 2 )♦ D,L-W«>lS.Sl 0.1 =§^%(13.75 mg, 34 mm 
ol)S 71-Sl-jI , 30-g- ^ 130 1 Al# #<S( linHg)SH ^nfl* -g-^A^ -g-o1|(#^-«!)* 

3*fl# Wol= 13.75 g^g 7>tb 130 1C<*M 18 a]# 7^S>^cf. aL*^>* if?! #5L2H^°fl 

-g-SflA]^ * ^oJl^oflEfleoil 7 }*H ^^Al^cf. o^a] JL-g-A>-I- *!^i2.-g-°lH 48 Al^V ^SS^cf. 

^-71 Siinl|s.Al^e)<Hl^^l#e|-5-#s1^-EfolH.(mPEG-PLA)2] ^sj-g- g-*}-^g. 2,000-5,000 i£<&, 
'H-NMRt °l-§-*H A-B^-g- =r SUS* 1 *. 

< 25> 2.i^oll^-Al#e]ofl^[^l^-^s.-^e)B4-El-olH.(mPEG-PLA) 1-^- ^f^l ^(A-B$) 

2.^Dfl^Al§elo11^^#^#(^5 &74^ 2,000 t^) 5.0 g-g- 2 ^ 100 me f-e»V^ *Ef^H^l * 
mmHg^HH 3-4 a]# ^-<J> 130 'C5_ 7>^*M ^^Algcf. «}fte}iH ^# ^£&a]7J ^^isVi, 

^A}7|» ol-g-*H # n fl?l ^H^i 4£°lHH(Sn(0ct) 2 )«- D.L-^-bMH.^ 0.1 ^%(22.0 mg, 55 mm 

oi)s. 7V5>ji , 30* * 130 °c«\}*\ i Aj^i ^ov g-*KiimHg)aH # D fl» -8-*ll*l?! -g- D fl(l-^ < a)* 

*\SiA. ^%A^ ^°}^ 22.0 g-g- 7V*> 3s 130 18 Al# 7 ]-<garl-S4. .n-g-^M- ^seHE-ofl 

-g-SflAl^l ^ ^6|l^ollEflHo)l 7VS><^ Jl-g-Al-I- ^j^Al^Cf. <£o\& SL^jT}^ ^SL^]*} 48 A] Z\ &^Z\3XA. 

aJ-71 S-iiDHs-All-^ofl^^^el^— #e)eJ-E)-ols.( m p EG _p LA )cj ^jg-g- g-*)-^ 2,000-8,000 W°]9lA. SE^h 
1 H-NMR-g- ol-g-sH A-B^ c j-a- 4=- SiSi^. 

< afl^ofl 26> S.i^*l#eHll^3#-#3(^-co-^#^ 0 ]^)(mPEG-PLGA) ^.s. ^^-3] f^(A- 
Bfl) 

Aj-7) 23^] fj-^ofl n)-^ a-iL^^-AH-el^m^^el^-C^S 5,000 sJ-eWe. * 

-» ^Efloli^-a-Soflol e ^-ofla]- ^-7)1 120 X:<H]a| 12 a]t]- al-g-A]^ ^-Ajsj-ojcf. 

Aj-7] £ii^)^-Ai§e|oil^^l#el#-^e](3i-^-co-#e|#e|-ois.)( m p EG _p LGA )o 1 +33^- ^7.}^ 5,000-4,000 
W*>lSicf. SEth'H-NMRt «>l-8-*H A-B^°d* ^ Si^^f. 

< *fiS<i 27> ^^]^Al§el6|l^iffl#2l^-l.e)(^- C o-3l-el-cfol^.Ai._2-^.) (mPEG-PLDO) 1-^ ^] 
W(A-B^) 

AJ-71 Tflsofl 232] >J}-^ofl nq-B^ S.iiDfls.A)l.elo|im^I§2l#(^i§^ §-7>^ 12,000^^)21- ^ol= ^ sJ-Bj-tfol^AV 
-2--S-i- iEflolici^.£o)]olE ^ufls). ^-^1 no 'C^lA-l 12 A]^- al-g-A]^ ^-Aj^l-S^. 

Aj-7] a2t^^Aii-e|ol]€€Sel#-#e|(^-co-3l-^oi^.Ai._2-^.) (mPEG-PLDO)s] ^-a]-^ 12,00 

0-10,000 ^ 1 H — NMR-g- ol^-sfc^ A _ B ^oi^- ^- ^ oi^c}. 

< ^laofl 28> 5LiiDfl^-^#^^li^l#^ €--!-£] ?]-H5.^^(mPEG-PCL) ^ ^(A-B^) 

A cM ^ll^oil 232] ^ ofl tt]-H| a^t^|s.Al§elo11^^1#^#(^3j^- ^-7>^= 12,000 1^)4 ^V=^.^-€-* itfl°lii>l 
^. S<J l]o]E ^ofl^ ^] 130 -CollA-] 12 a]^]- HV-g-A]^ ^s^cf. 

^j-7] a.tol]s.A]i^ 0 fl^^#e]^--l-^ ? |- = S.^-*(mPEG-PCL)2] -g-Af^^ 12,000-5,000 ol^cq-. a 

iVH-NMRt °i-§-sM A-B^°J^- ^ ^ 5U£4. 

< ^i^] 29> S.^°11-^A]ia|oj]^ i a|^^^_s. S j^o]H.-^-o]Eflo]E( m p EG _p LA _ palmitate) ^-^^^1 ^ 
^ (A-B3) 
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3"^ S.iciH|^Al#eWli€#3#-#3^ 0 l^(inPEG-PLA) (^ttztmr 2000-1750, 20g)-g- 
^3. 120'C -SL°d aft Moil bathHH ^^d^-S. ^£--§- Q^S] ^tHS^. 50°CS. <>M)* 50ml » 

*$7l-«H Q&Z] -g-*lH^i}. <^7]o)] ^-d]s^ #3.eHS-(Palmitoyl chloride) 2 ml (Palmitoyl chloride 

/mPEG-PLA = 1.2/l «-«))«- ^7H>}ji, ^^r£» 50°C5. «H ^71-ff- sHM lO^^V aH-A^cf. h}-§-1~§- 3)-$= 

^DlEflolE ( m PEG-PLA-palmitate)^ &7>^-g- 2,000-1,800 "iM-ol&tr. ^tt 1 H-NMR# 0 l-g-Sr<*l mP 

EG-PLA ^7]o] -om] 3*v)^7}7} Tl^slSX^ <g ^ SiSicf. 

^7] 23-27*11^ 3-^V « 5f7l ^ 4°1| ^^ftcf. 



[S 4] 











23 


mPEG-PLA 


2,000-1,765 


86 


24 


mPEG-PLA 


2,000-5,000 


87 


25 


mPEG-PLA 


2,000-8,000 


85 


26 


mPEG-PLGA 


5,000-4,000 


90 


27 


mPEG-PLDO 


12,000-10,000 


78 


28 


mPEG-PCL 


12,000-5,000 


93 


29 


PEG-PLA-palmitate 


2,000-1,800 


90 



^ AH] 1-5 vJr-g-y ^# #-8- ^3" Jl£-74- nl-f 



< ^Ajo)! i> 4#e|^->i 3-8- D,L-PLA-COONa, mPEG-PLGA ^3^1 ^3" JL&x} 2:^# ^3. 

Aj-7l Jl2i<$<iH*\ 3-^ D,L-PLA-C00Na(^^5- 1140 130 mg, ^.s. ^3-^ mPEG-PLG 

A (^r*j^ ^-7j-^= 5,000-4,000 100 mg £ 45^^^ 40 mg# <^H|* 1 mH -8-*flAl?H gj-^. -g.6B.g- 

524. *fl7l3- 4#el«Mi 3-8- £3- :a**r ^li^q-. 

^3" 31^4 2-S«-<H| f-f?-^ 1 mm 7}i\Jl, 40 °C°lH 20 *Ha] s)-#e)E>->i 3-8- £3" n] ^ ^-g- 

^2^514. ^^H7l7f 200 nm-y -g-sfl£l*) ^-Bem^* ^^tr. 

D,L— PLA-COONa/mPEG— PLGA 2:^ «1 : 56/44 
3r«e]^"€ 3"^= : 14.8 

^-§-^°fl tfl* 5r«£]^-^i -g-*fl£ : 40 mg/m£ 
^74-3.71 : 24 nm 

• < 2> 2(-#eleJ-^ 3-8- D.L-PLA-COONa, mPEG-PLA -i-^ ^#3"^] ^3" Hf4 ^lS 

^•71 7fl2:o1]<H]A^ D,L-PLA-COONa(^2j^ ^-T-V^ 1140 t^-) 180 mg, °<KHJ ^f^l mPEG-PLA 

(^r 3 J5 §^r^ 2,000-1,765 100 mg, ^ 2r€B]^"^i 20 mg-g- ^>^]s. 1 mgo)) -g-8flA|^A-] ov^ ^.ofl^. ^^.^ 

, ^fl^Sl-Jl, 5l-#£l&riM 3-8- ^3" 3^-7} ^l|2-5l-«cf. 
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A oM s^Se]^* SL&z\ i^l-ofl =§^ r ^ 2 m«» 7^31, 40 ti^l 30 *\°]*\ J**aJM £^ M 
^r-g-^* ^lSSV^^^, ^^^7]7l- 200 nm°l Q*\S. ^e^H -§-*H=|7l ^9^^ 

D,L-PLA-COONa/mPEG-PLA 2:^ H l : 64/36 

3**2] M ^ : 6.7 

^-§-^i : 10 mg/ntf 

<y^l-H7l : 16 ran 

< ^Hl 3> *H#5.i£.?I A ^ D,L-PLGA-COONa, mPEG-PLA ^ 9^^] ^ Jig:*} ^lil ^) 

•^-7] *)la<4HlAl D,L-PLGA-COONa(^5 1650 fi) 150 mg, ^.s. mPEG-PL 

A(^-g- ^-7>^= 2,000-1,765 50 'mg, ^ 4°lHS.i£? A 20 mg-8: A>-g-*l 3}^ ^S-l^Jl, ^*]<$] 2®r ^ 

& *&^°-S. 4°|35.il?. A ^-g^f nl^ --^-ojj-s. ^]^}^o_^, ^3.7]7\ 200 nm<?] ^EjS. ^El*H 

3*1 *M3^i«a A» ^^i}. 

D,L— PLGA— COONa/mPEG— PLA : 75/25 

*}o]3.3-^3.Q A ^-%= : 9.1 

^7|-H7l : 20 ran 

< 4> *H-as.^ii£ a f-B- D,L-PLA-COONa, mPEG-PLA -=r^ ^iMl ^ 5l£-7> n]^ 

^-71 ;*]|2:^HH D,L-PLA-COONa(^^5 540 100 rag, ^f-*)] mPEG-PLA ( 

t^JS- g-*]-^ 2,000-1,765 100 mg, ^ 4°l35.±S?l A 25 mg* Af-g-?l ^-g; *fl.S>l -^jA|oi| 2S+ ^H?! 

D,L-PLA-COONa/mPEG-PLA u| : 50/50 
44-<>lH£.£:£3 A : 11.1 ^*8=% 
^71-371 : 22 ran 

< -M^-Hl 5> ^H^ii^ a fl-fr D,L-PLGA-COONa, mPEG-PLA ^f^l 3I-g-7> n]>g *)] 

.3. 

^•71 ^li^o)|A-1 D.L-PLGA-COONaC^^^- «-7>^= 1040 100 mg, °<M^ Ir 4 ^ -g-f^l mPEG-PL 

A (4*^3 ^-7>^= 2,000-1,765 t^-) 100 mg, ^ 4°l3S.iI?l A 25 mg» A)--g-*V ^j-g- *fl£le)-Jl, ^Hl 2 S\ ^ 

D,L- PLGA -COONa/mPEG- PLA : 50/50 

*l-o) 35.^3*^ A D"^ : 11.1 f"8=% 
"?]7l-37l : 24 ran 
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< 6> U-fr D.L-PLA-COONa, mPEG-PLA M ^f^sfl £fh JL&z} D litt A]2l 

^7] $]3l<%*\}*\ D,L-PLA-COONa(^r^-a- £-7}^ 1140 100 tng, M ^tMl mPEG-PLA 

(4^5 2,000-5,000 W) 90 mg, ^ Wel^fl 10 mgl- ?}-8: *0$|*|-jL, ^^Hl 2^ °. 

D,L-PLA-COONa/mPEG-PLA 2-8 taj : 54/46 
4#e|^ sj-et : 5.0 

^r-8-^°ll t|]# -g-SflS. : 10 mg/mg 

<y^VH7l : 56 nm 

< -4?*H 7> ^-n- D.L-PLA-COONa, mPEG-PLA lr^- ^tMl ^ Jl£-7|- «1€ 2^1 # *fl2: 

-%M ^lioflofl^ D,L-PLA-COONa(^sJ5- «-*>U= 1140 150 mg, M ^f^afl mPEG-PLA 

(t 3 H 2,000-8,000 W) 90 mg, ^ s^el^-fl 10 mg» 3J-8r ^^S>J7 ; *jAlofl 2 Q 

D,L-PLA-COONa/mPEG-PLA : 63/37 

^ : 4.0 

^-g-?flo|l cfl^l 4#e)^ -g-^S. : 10 mg/me 
71-3.7] : 56 nm 

< Hliaofl i> n^ejE^ ^.o. D,L-PLA-COONa ^ ^ 

^7} A\2^<A}<*]*\ D,L-PLA-COONa(^^ 1140 80 mg4 4#^^ v ^ 20 mg-8; 1 mH 

* *l**tt7l3. <>HI#-& ^|7i^l ^ ^-ff-^ 1 m«» 7>3fa] ^^^--i $-fj- D,L-PLA-COONa JL^t.} 
^a^Sft-S."!. ^^a7)7> 200 nm<?] «613. -8-«« =1 ^] ^ ^l^sVScf. #7l s}-#e|^ |^ 

D.L-PLA-COONa ^ Jl£-7> n)^ ^fj)^ -g-Sfl£ ^ ^*>37lfe 5>7l <2f ^cf. 

^ : 20 ^«$% 

^-g-*»oj| cfl*l -g-«fl£ : 20 mg/rai 

^7l-H7l : 18 nm 

< a]SL^] 2> D-n- mPEG-PLGA JlM u]Q 

^7] *fl2°}HH mPEG-PLGA(^5 £-7^ 5,000-4,000) 80 mg^ s^el^Hl 20 mg* *H]* 1 m£°l] 

<?] ^ ^1^^^7|sL oJ.xfls.-g- i]} 7 ]SY * 1 m«l- 7HrM ^^^^ mPEG-PLGA n]iS-g- *\)3z*}<% 

%V^= : 5 ^ % 
^-g-onofl cfl*l ^-«^EJ-^i -g-sflSl : 5 mg/mfi 
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°^^}3.7] : 28 ran 

< -M*M) l> <?>^^ a]M 

$7] is] -3i^r^l- n I^I 2:^1-4, U 1S<^1 14 22] D,L-PLA-COONa mPEG-PLG 

A 3.^> *1^ oi# ^ 37 r ^^.on^A^ c^Aj-g. Hj7>Sl-^cf. 

JI^-*} nl^ofl o^sv ot-o] ^.01^.0. ^ 4^ o^ # ^. ^ 7 ]-^ ^) S *V ^Lig H7 ) 7 } 2 00 nm?i 



[Jt 51 







^ Hi 1 


a] Hi 2 


£<?}-§:(%) 


14.8 


20 


5 



^71 £ 5<>1H iLfe £o) t sj-g^E}-^ ig^o. ^ n]^ ^§3). D,L-PLA-C00Na jT^j. 

^#^1^^ 44 14.8 20 ?"8= %7|- -g-^El$Jo.i4, mPEG-PLA *llHHfe 5 & *«gs)ji, 

M-^4fe H 0 v #s]Si4. mPEG-PLA Jl-g-7.} ^ cf^ ?g^<4 alJSLsH ^ 1/3 ^^^r 0 ! ai^SA** •& 

^ Sl-S.*!, l*^ ^S-^^ol D,L-PLA-C00Na£] ^-f 2f t<l^-8: <£ ^ oicf. 



[it 6]37 'C<H1-H^ g.® 5L&*\ 37§.. X ). r-l^o] oj-.^ ^ 



*l?Khr) 




^A]i i 


tilHojl 1 


tiUi 2 


0 


1.0 


1.0 


1.0 


1 


1.0 


0.6 


1.0 1 


6 


1.0 


0.4 


0.9 


12 


1.0 


0.3 


0.5 


24 


1.0 


o.3 ; 


0.4 ! 



& 6o\}*\ life n}<% ^ A H1 121 2^#4Mfc- 24*1 ^ 3)-#e|E4-^ol « 0 >#S1^1 

1^ D,L-PLA-COONa -H£-7f n]>g 2iAj#oj)A^ sj-s^ &^o] \X\^} o) 
£)$cK a lHoil 23] mPEG-PLGA ^ Dj^^A^ 6 a)^V *_y_ e ^ h 0 >#s) 7 1 a14s}c^ 24Al^> ^ofl^ 

40%^ SiSicf. Aj-71 14iT^ u lSoi] 2^ mPEG-PLGA Jl-g-7} nj^o^ ^ o. ^^j. £ 

ov^^o) 3 «11 *7>^# ^ ^ Sic}. 



< Aj*joj| 2 > 31^3] 2^ Hi 7V <d-g-Aj ^.o. j7«. 7 | n]^^ o>^ ^ ofl n] ^ ^ 7} 



Aj-7l ^l^oil ^ D,L-PLA-COONa(^r^5 g-^^ 1140 «3=^J^ ^^tJ-^1 mPEG-PLA(^r^ 5 -g-^et 

2,000-1,765 ^S)2l ^AjBl-i- 0/100, 10/90, 20/80, 40/60, 50/50, 60/40, 80/20, 90/10 5? 100/0.° JL ^SJ-a] 
71^^ 1"^ ^^^^1. ^ems-Li ^ <ai# 100 f^^%ofl cflsl-c^ 5}-#&l^^Jo] 9-1 % *vo.s] 2:Aj # ^_ ^ 
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D,L-PLA-C00Na 


mPEG-PLA | 




2:7l££(mg/mt) 


12 Al#**£(mg/nit) 


24 ^£(mg/mO 




100 mg 


10 mg 


1.0 


0.65 


0.2 


10 mg 


90 mg 


10 mg 


1.0 


1.0 


0.83 


20 mg 


80 mg 


10 mg 


1.0 


1.0 


1.0 


40 mg 


60 mg 


10 mg | 


1.0 


1.0 


1.0 


50 mg 


50 mg 


10 mg ! 


1.0 


1.0 


1.0 


60 mg 


40 mg 


10 mg 


1.0 


1.0 


1.0 


80 mg 


20 mg 


10 mg 


1.0 


1.0 


1.0 


90 mg 


10 mg 


10 mg 


1.0 


1.0 


0.94 


100 mg 




10 mg ! 


1.0 


0.37 


0.32 



*}£>}- £o], Ji ^ofl o]^ ^r-g-^ S&fe OJ^SV jig.*} ^S)-JI, 

^-S- 4 s 5U4-. 



(57) $$1 

3^8" 1. 

*0«S| HLfe - oi fe Jl^-^l- n]^ 

^T 1 * 2. 

o) H]o]^ o o t^)^ m.3. 5-95 ^st%, ^ 
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3. 

13W Sfl°W. A oM «°1 #emiM#e|«, l-e]°fl1i€^el-^, #e)al<d^l-el^, #e)Hl^<^# ^ #e) 

^-71 j^ei-EHH., #iM5Bl*=Hs, cf o)^-Aj-_ 2 -^, #e^j-=^#, #e| bj-hj -co-gel*^ 

S^lJg- ol^^ -g^fe ^J-a- q-fl 5Hr 

4. 

*0 3^-°fl -8-71 ^ g i^r^ Mo) *m f^j-g- -g-*)-^ 500-50,000 ^-g- mZ<L£. 

3^ 5. 

*fl 1%H1 &oH, <y=?l^ ^^j^ «2f ^s-ofl tflsH 2:8~8:2(w/w)^l 3* 

6. 

*fl <*M ^-£^17> pH 4 ^-g-ofl^A^ pH 4 ojAj-o^ ^6ijo(|^ S$o}*\ 

nj-f-g- ^^5(.37 ( ^Sj^- §^ato| 500-2,500 i^o} 3}^ ^105. 5}^ 2:^-g- 

3^ 7. 

RO CHZ — [~A-J-|-B-j — COOM 



0 



Ol 77 



Br: — c— 0— cm— , — c— o— ch2Ch 2 ch2CH2ch 2 - 



f) 

-C — 0 — CH 2 ai20Cll2— °] jI, 
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n£r 1-302] 

m£- 0-202] ^^o|cf.) 
^T 1 * 8. 



9. 



10. 



S1«H 2 



40 -I r0 I 0 

C— 0— CHX-Jjc— 0— CHY'4-C— 0— CHZ— C0OM 



(A 0 > 7 ) ^oflA-], 

RS: *H1^7l, »jl2: 0 j7], t^}^7], #nlM^7l, °11^7l Hife ofl H 7l o] , 

Xfe *flU7l°H, 
Y'fe t± SEfe Jfl^^ol^, 
pfe 0-2521 ^^oJdI, 
q^r 0-252] ^^0)0], 

p+q^ 5-2521 ^olcf) 
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3^ 11. 

S|-«M 3 

. 0 

R0— PLA-C-O-W— M' 

(a o v 7 | q<Q*\ t 

R£r «MlfM, Hl^^l, #nl E o^ 7l ^^7] ofl^7lol^ ( 

lxx)m coou 
W — Mxr — c — (CH2C00U) 2 IEtt — ai — ch-ohm °1 ^ , 

3^*8" 12. 

0 
II 

S— 0— PLA — C— 0— Q 

(#71 ^HH, 

o 

° »- (CH 2 ),— COCN I " f 

L-& -NR, - Sfe -O-oH, 
R, & ^± £fe C, ~C,o 21 

Qfe CH 3 , CH 2 CH 3 , CH 2 CH 2 CH 3 , CH 2 CH 2 CH 2 CH 3 Clfc C 6 H 5 ©1 ^ , 
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b^r 1-102] ^^°H, 

D,L-^S^4 ?>BS%§21 ^f^l ^ D,L-^H^2}- 1,4-^^-2-^ ^f^M^.) 
3^8- 13. 



*ll 1*J- ^1 12*J- # o]^ sj-ofl nfs- .h£-aV v]Q 2l^# 70-99.9 ^ ^# 0.01-30 

if-sfjl, # 7 1 oto-o] Aj- 7 ) j,^.^). nj^o^ ± ^ ^61} #e]aj AS ^-^H oi^r <$i$q 

14. 



15. 

Sel-y-Al-g. *H)EflolE j *|aH1e}-^ ^Bfl5.ol= jus-e. oj=^. i Efl^-Al^ oJ^^^a] o] fS^^j ^ C 

OX-II S!*lnlE|3. ol^c^^l f^A] Ajajs) g}-i=. 



£^ 1 



10 




11 
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